Delayed neurotoxicity of triphenyl phosphite in hens: pharmacokinetic and biochemical studies.
The organophosphorus compound, triphenyl phosphite (TPP), caused ataxia in chickens 8-14 days after single po or iv administration. The po and iv ED50 values were 1414 and 35.4 mg/kg, respectively. Chickens which developed ataxia lost 14.4 +/- 2.5% (mean +/- SEM, n = 14) of their initial weight at 28 days and the paralyzed birds showed a severe reduction of 29.3 +/- 2.9% (n = 13) of their initial weight at death or at 28 days after dosing. For the first 4-hr interval after iv injection of 50 mg/kg, the elimination of TPP from plasma consisted of at least two exponential phases; the half-lives of the first and second phases were approximately 30 and 60 min, respectively. When the birds received 100 mg/kg (iv) fatty tissue showed the highest TPP concentration, e.g., 215 micrograms/g fresh wt at 6 hr postdosing. The half-life was approximately 24 hr. Among neural tissues, the sciatic nerve had the highest concentration, followed by the spinal cord, the cerebellum, and the cerebrum. The red muscles, such as adductor magnus, contained about 4-30 times as much TPP as did the white muscles, such as biceps brachii, 6 hr after treatment. Time course effects of TPP treatment on mitochondrial enzymes in leg skeletal muscles were examined by treating hens with 50 mg/kg (iv) and euthanizing the birds at 6 hr to 8 days postdosing. The creatine kinase (CK) activities of the adductor and the soleus were significantly decreased at 2 (48 hr), 4, and 8 days, and at 4 and 8 days postdosing, respectively. Adductor magnus and soleus succinate dehydrogenase (SDH) activities were decreased markedly at 24 and 48 hr, and at 2 (48 hr), 4, and 8 days, respectively. Cytochrome oxidase (COD) activity in adductor magnus and soleus did not decrease during the time course. Biceps femoris CK, SDH, and COD activities were not affected by TPP treatment at this dosage. These results suggest that TPP administration affects the mitochondrial metabolism in skeletal muscle, especially red muscle of chickens.